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VARIABLE CAPACITY CONTROL SYSTEM FOR BUFFER DEVICES 

CLAJM(S) 

A variable capacity control system for a buffer device in a channel device 
controlling both low-speed and high-speed input/output devices, characterized by 
the following: 

a buffer device having a capacity matching the speed of said high-speed 

input/output device is installed; 

a control means for switching the usable capacity of said buffer device 
relative to the input/output device that is being used for data transfer; 

a buffer capacity is controlled to be apparently limited when said low-speed 

input/output device transfers data. 

DETAILED DESCRIPTION OF THE INVENTION 
The present invention pertains to a variable capacity control system of a 
buffer device, particularly to the variable capacity control system of a buffer device 
that can switch the capacity of a buffer in a channel device controlling both the low- 
speed input/output device and high-speed input/output device; when data is 
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transferred by a low-speed input/output device, a buffer device physically having a 
high capacity is changed to that having an apparent small capacity to prevent the 
channel control device from being occupied for a long time by the data transfer by 
the low-speed input/output device. 

A buffer device is prepared for a channel device to adjust the time duration 
during which data transfer is allowed and to adjust speed difference between the 
operation speed of the input/output device and the operation speed of data 
processing device. Accordingly, in the channel device controlling both the high- 
speed input/output device and low-speed input/output device, the capacity of said 
buffer device is determined to match the speed of the high-speed input/output 
device. However, in this case, the low-speed input/output device also continues to 
transfer data to fill in the high-capacity buffer device, by which the channel control 
device is occupied for a long time, and the data transfer of other channel device is 
hindered (The data transfer by the high-speed input/output device is hindered.). 

The present invention, to solve the aforementioned problems, the control is 
executed as if there were no other buffer devices but a small capacity buffer device- 
To implement the aforementioned objective, the variable capacity control system for 
a buffer device of the present invention is characterized in that a buffer device 
having a capacity matching with the speed of said high-speed input/output device is 
installed in a channel device controlling the low-speed input/output device and in 



that a control means is installed to switch the usable capacity of said buffer device 
correspondingly to the input/output device being used for data transfer in order to 
control said apparent buffer device capacity during the data transfer by said low- 
speed input/output device. The present invention is explained further in detail 
below With reference to the drawings. 

Fig. 1 shows one example of the data processing system to which the present 
invention is applied. Fig. 2 shows the structure of one embodiment example of the 
present invention. 

In Fig. h 1 indicates the memory device, 2 the memory control device, 3 the 
central processing device, 4 the channel control device, 5 the block multiplexer 
channel, which is one of the channel devices, 6 - 0 and 6 -1 the # 0 buffer device and 
# 1 buffer device, respectively, 7 the high-speed input/output device, and 8 the low- 
speed input/output device. 

In the block multiplexer channel 5, the high-speed input/output device 7 is 
accommodated together with the low-speed input/output device 8 in some cases, and 
therefore the capacity of buffer devices, 6-0, 6-1, is determined to match with the 
speed of the high-speed input/output device 7. 

For example, when data is transferred from the input/output device 7 or 8 to 
the memory device 1, the data from the input/output device is transferred to the 
buffer device 6 - 0 and subsequently transferred to the buffer device 6 -1. While the 
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data is being transferred to the latter buffer 6 - 1, the data stored in the memory 
device 1-0 is transferred to the memory device 1. When the data is transferred 
from the memory device 1 to the input/output device, the buffer devices 6 -0 and 6 - 
1 are, needless to say, used, likewise. 

However, when the input/output devices having different operation speeds are 
present, a technical problem arises. For example, suppose the low-speed 
input/output device 8 transfers data to memory device h When the low-speed 
input/output device 8 transfers data to the buffer device With a physically high 
capacity, in other words, when data is transferred to # 0 buffer device 6 - 0, a 
?, relatively long time is required to fill said buffer with the data (During this time 
period, data transfer is not possible even if a data transfer request comes from the 
high-speed input/output device 7. In other words, the channel control device is 
occupied for a long time.). In the present invention, each of the #0 buffer device 6 -0 
and #1 buffer device 6 - 1 is prepared to have a capacity of 16 words (8 times of 
transfer by a unit of 2 words), and the capacity of 16 words is used at a time of data 
transfer by the high-speed input/output device, but at a time of data transfer by the 
low-speed input/output device 8, each of the buffer devices 6 - 0 and 6 - 1 is 
controlled as if each had a capacity of 4 words (2 times of transfer by a unit of 2 
words) in apparent capacity. More specifically, when the low-speed input/output 
device 8 transfers data, 4 words are transferred first (2 times by a unit of 2 words 



each time) to the #0 buffer devices 6 - 0. Then, said buffer 6 - 0 is controlled as if it 
were filled up, and if there are more data to be transferred, they are transferred to 
the #1 buffer device 6 -1, during which the data stored in the #0 buffer device 6-0 
are transferred to the memory device 1 (The stand-by time at a time of data transfer 
requested from the high-speed input/output device 7 is limited to the time duration 
equivalent to 2 times of transfer time by the low-speed input/output device 8.). 

Fig. 2 shows the structure of one embodiment example of the present 
invention. In the figure, 5, 6-0, and 6 - 1 correspond to those in Fig. 1; 9 indicates 
the address switching circuit of the buffer device; 10 - 0 and 10 - 1 are counter 
circuits, respectively, and count the number of words to be input into the 
corresponding buffer or the number of words to be output from the corresponding 
buffer; 11 indicates the request control circuit; 12 indicates the request 
transmission counter circuit; 13 indicates a read end counter circuit; 14 indicates a 
capacity control flip flop, which is set in logic circuit 1 when the data related to the 
high-speed input/output device 7 (Fig. 1) is transferred; 15 - 18 indicate the gate 
circuit; 19 indicates the coincidence circuit. 

An instance wherein data is transmitted from the input/output device to the 
memory device 1 (Fig. 1) is explained below. 

The input signal is supplied to the address switching circuit 9 of the buffer 
device, and the address switching circuit successively generates the address data as 



address 0, 1, 2, ... in the #0 buffer device 6-0. At this time, the data from the 
input/output device is stored in its corresponding address via the data bus not shown 
in the figure. 

If the input/output device that is transferring data now is a low-speed 
input/output device 8, the I/O interface signal will be sent from the low-speed 
input/output device 8, but the capacity controlling flip-flop 14 is positioned at "0" 
and the signal Q is at logic "0." #G gate 17 and #D gate 18 designed to generate the 
buffer switching signal at the timing when the address generated 4 times when the 
signal Q is at "0." Therefore, when the transfer of 4 words is performed (2 times of 
transfer by a unit of 2 words each time) to #0 buffer device 6-0, the buffer device 
address switching circuits is controlled to generate the address data to the #1 buffer 
device by the switching signal from the #C gate 17. If there are more data to be 
transferred, they are stored in #1 buffer device 6 - 1. 

The address switching circuit 9 supplies the signal to the request control 
circuit 11, which then sends the data input request to the channel control device 4. 
At this time, prior to the request, the sent request counter circuit 12 is cleared. The 
send request is generated every time a unit of 2 words is transferred, and the 
number of requests is counted by said counter circuit 12. And the read end counter 
circuit 13 is cleared prior to the data transfer to the memory device 1 and counts the 
number of transfers every time when the data stored in said #0 buffer device 6-0 
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are transferred to the memory device 1 by a unit of 2 words. As explained above, 
while data are stored from the input/output device 8 to #1 buffer device, the data 
stored in the # 0 buffer device 6 - 0 are transferred to the memory device 1. The 
number of the transfers is counted in the read-end counter circuit 13. 

#A gate 15 and #B gate 16 are both designed to generate the output when the 
counter circuit output indicates "2" (transfer of 4 words by a unit of 2 words each 
time) when signal Q is at logic "0." Therefore, when the request is sent twice, #A 
gate 15 generates the "comparison enable," and #B gate 16 generates the 
"comparison enable" when a unit of 2 words is transferred twice. Accordingly, 
when the transfer is performed twice in response to 2 requests, the coincidence 
circuit 19 generates a read-end signal and supplies it to the address switching circuit 
9. In the above example, the fact that 4 words worth of data stored in the #0 buffer 
6-0 have all been transferred to the memory device 1 is notified to the address 
switching circuit 9. In the case of transferring data related to the low-speed 
input/output device, 4 words worth of data is accommodated in the #1 buffer device 
by the output of #D gate 18. If there are more data, they are stored in the #0 buffer 
device 6 - 0. In other words, when the data related to the low-speed input/output 
device 8 is transferred, the buffer devices 6 - 0 and 6 - 1 are both controlled as if they 
have only 4 words worth of capacity. 

On the other hand, when the data related to the high-speed input/output 



device 7 is transferred, the capacity controlling flip-flop 14 is set at logic «1." In this 
case, since the signal Q is at logic #C gate 17 and #D g ate 18 are designed to 
generate a "buffer switching" signal when they generate 16 words worth of address 
data (8 timfr in case of transferring a unit of 2 words each time) to #0 buffer devices 
6 -0 and 6 - 1. The #A gate 15, once 8 times of request is generated, generates a 
"comparison enable" signal, and #B gate 16 is designed to generate the "comparison 
enable" signal when 8 times of data is transmitted. Therefore, #0 buffer device 6 -0 
and #1 buffer device 6 -1 are controlled as having a capacity of 16 words, 
respectively. 

As explained above, by the present invention* when the data related to the 
high-speed input/output device 7 is transferred, the buffer devices 6 - 0 and 6 - 1 are 
controlled to handle the entire physical capacity, and when the data related to the 
low-speed input/output device 8 is transferred, the buffer devices 6 - 0 and 6 -1 are 
controlled as if they have a limited capacity (Therefore, this solves the problem that 
the buffer device 6 - 0 and 6 -1, which are designed to have a relatively large 
capacity, are occupied by the low-speed input/output device 8 and the data transfer 
by the high-speed input/output device 8 is hindered.). Accordingly, the time for the 
low-speed input/output device to occupy the channel control device is reduced, 
minimizing an impact on other channel device. 
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BRIEF DESCRIPTION OF THE DRAWINGS 
Fig. 1 shows the data processing system to which the present invention is 

applied as one embodiment example. Fig. 2 shows a schematic diagram of the 

structure of the embodiment example of the present invention. 

In the figure, 5 indicates the channel device, 6-0 and 6-1 the buffer devices, 7 

the high-speed input/output device, 8 the low-speed input/output device, 9 the buffer 

device address switching circuit, 14 the capacity-controlling Hip-flop, and #A - #D 

gates, respectively. 
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From: Diane T Cascia on 1 1/07/2002 01 :50 PM 

To:. Stephanie C Wilson/Ariihgton/IBM@IBMUS 

cc: Abdi Dirie/Ariington/iBM@IBMUS 

From: Diane T Cascia/San Jose/lBM@iBMUS 

Subject: English translation needed for JP 51-71749 

Dear Stephanie: 

This is a request for a translation of JP 51-71749. 
Please confirm receipt of this request 

The reference no. for the invoice on this translation will be JP9-2001-0330US1. 

Thank you. 
Diane 

Diane Cascia 

IP Law Administrative 

Assistant to Bob Martin 

and Lewis Nunhelley 

IP Law Departrhent 

Phone:(408)256-2123 

Fax:(408)256-2179 
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